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Aurora Borealis: interaction of electrons with 
oxygen and molecular nitrogen.

Čerenkov radiation: is radiation emitted when a charged 
particle) passes through matter at a speed greater than the 
speed of light in that medium. The characteristic "blue glow" of
nuclear reactors is due to Čerenkov radiation.

Proton therapy: (used in treatment 
of tumours): 230 MeV p can penetrate 
in 32 cm tissue

wide application area: ion implantation, fundamental particle physics, nuclear 
physics, radiation damage, radiology, Rutherford backscattering spectroscopy, and 
plasma-first wall interaction in a nuclear-fusion reactor
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Some Pioneers:
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• The RANGE module uses the SRIM "engine" for heavy ions, alphas and protons.

• Own codes for the calculations for electron, positron and muon projectiles.

• The interaction of incident particles with target electrons can be calculated from 
Bethe’s theory, and this gives rise to the “Collisional Stopping Power”. The 
interaction between incident particles (electrons or positrons) and target nucleus 
results in Bremsstrahlung, and this gives rise to the “Radiative Stopping Power”. 

• The collisional stopping power of matter is calculated by considering the effective 
charge approximation.

• For Radiative Stopping Power, RANGE module uses simple ratio:                                      
Srad/Scoll = ZE/800

• For electrons, positrons and muons, Continuous Slowing Down 
Approximation (CSDA):

Physics Behind the RANGE Module 
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Target: Mono-elements:

Target: Pre-Defined Compounds:

Wiki Help:Projectile:

Target: User-Defined Compounds:

Main Interface:
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Target: User-defined compounds
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ProjRange(); 
massthickness();

rangeResult

StragLong(); StragLat(); 
etc.

OriginGraphRange()

AddCompound()

OriginConfigureSP()

OriginGraphSP()

OriginConfigureRange()

CalculatePredefinedComp
ound()

CalculateCompound()

CalculateMono()range

Main MethodsClasses

Range Calculations with Nucleonica Scripting

Case Study: The isotope pair 230U/226Th as a candidate for 
targeted alpha therapy - optimization of 230U production

The production dynamics of 
230Pa and 230U during 50 h 
proton activation of the Th foil

The 35-day-dynamics of 230U 
accumulation in the decay of 230Pa

Scripting language:
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CONCLUSIONS
The RANGE module:

• provides a user-friendly interface for quick and accurate calculations on the 
range and stopping powers of charged particles. 

• can calculate SP and Range for electrons, positrons, protons, alphas, muons
and heavy ions in a variety of different natural elements, pre-defined and 
user-defined compounds.

• Test results show agreements of less than 5% for protons and alphas, less 
than 10% for electrons and positrons, and less than 7% for muons for the 
total stopping powers and the CSDA Ranges. The Range module uses SRIM 
for heavy particles with a known accuracy of less than 5%.

• give freedom to the user for selecting the energy and stopping power units.

• provides high quality graphs for SP and Range.

• can be used in the Nucleonica scripting language.
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Thanks!
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